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“Improvements in Nuclear Fission
+  Measurements are Still Needed
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Table 38

Results of the target accuracy study for the LFR reactor

Isotope  Cross-  Energy range Uncertainty Isotope Cross-  Energy range Uncertainty Isotope  Cross-  Energy range Uncertainty
section Initial ~ Required section Initial ~ Required section Initiall ~ Required
U238 ap L3SMcV-498keV 5 29 Pu240  oep  L35MeV498keV 20 8.4 7190 oy 498183 keV 20 9.8
498-183 keV 5 24 498-183 keV 20 58 183-67.4 keV 0 108
183-67.4 keV s 24 183-67.4 keV 20 54 67.4-24.8 keV 0 103
67.4-24.8 keV 5 24 67.4-24.8 keV 20 57 G 6.07-223 MeV. 20 86
24.8-9.12 keV 5 27 24.8-9.12 keV 10 68 PO-206 ey 183-67.4keV 20 9.8
s 5 26 O 6.07-223MeV 5 41 oa 135 MeV-498keV 20 63
5 2.6 2.23-1.35 MeV. 5 37 498-183 keV 20 7
G 6.07-223 MeV 15 38 135 MeV-498keV 5 21 Gia 196607 MeV 40 159
2.23-1.35 MeV. 10 31 498-183 keV 5 4.1 6.07-2.23 MeV 40 4.6
135 MeV-498keV 10 29 v 135 MeV-498keV 2 18 223135 MeV 40 44
498-183 keV 10 42 Pu2l  on 135 MeV-498 keV 10 49 135 MeV-498keV 45 53
183-67.4 keV 10 48 498183 keV 10 3s Pb-207 oy 135 MeV-498 keV 20 68
Pu2 gy 135 MeV-498 keV 10 45 183-67.4 keV 10 35 498-183 keV 20 75
498183 keV 10 45 67.4-24.8 keV 10 42 Goa 196607 MeV 40 266
183-67.4 keV 10 62 24.8-9.12 keV 10 49 6.07-2.23 MeV 40 55
67.4-24.8 keV 30 7.4 9.12-2.03 keV 10 73 2.23-1.35 MeV 40 6.7
24.8-9.12keV 30 8.7 Pu22 o, 135 MeV-498keV 10 53 135 MeV-498keV 45 4
9.12-2.03 keV 30 128 Am-241 Geapt 498-183 keV 10 73 Pb-208 [ 6.07-2.23 MeV 20 8.4
Pu23 ooy 498-183keV 15 57 183-67.4 keV 10 7.1 223135 MeV. 20 7.7
183-67.4 keV 15 54 Oiss 1.35 MeV-498 keV/ 10 7.1 1.35 MeV-498 keV/ 20 37
674248 keV 10 6 Am242m  og, 498 183keV 20 109 498183 keV 20 47
24.8-9.12 keV 10 6.1 Cm24 o 135 MeV-498 keV 40 8.6 G 19.6-6.07 MeV. 40 9.4
s 5 33 Cm24s  opy 135 McV-498 keV 40 138 6.07-2.23 MeV 40 49
23-1.35 MeV 5 29 498-183 keV 40 9.6 Gua 196607 MeV 100 sl
1.35 MeV-498 keV/ 5 1.4 183-67.4 keV 40 10 B-10 Geapt 1.35 MeV-498 keV/ 15 6.1
498-183 keV 5 L1 67.4-24.8 keV 40 15 498-183 keV 15 33
183-67.4 keV 5 1.2 24.8-9.12 keV. 40 14.1 183-67.4 keV 10 3
674248 keV 5 15 Fe-56 ou 183-67.4 keV 10 7.1 67.4-24.8 keV 10 37
24.8-9.12 keV 5 19 Owa 6.07-223MeV 15 8.5 24.8-9.12 keV 8 43
9.12-2.03 keV 5 3 223135 MeV. 10 56 9.12-2.03 keV 8 67
v 498-183 keV 1 09 135 MeV-498 keV 20 438
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Live time Neutron Number of Background
fraction fluence target nuclei events
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C(E) = w(E) | &E) - ®(E) > Ni oi(E) + CPe(E)
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Detected Detection T Fission

fission efficiency Sum over cross

fragments isotopes section
in target

Tovesson, Hill,et al, LA-UR-06-7318
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I. Giomataris NIMA 376 (1996) 29-35

Drift Electrode (HV1)

Gonversion gap
3 mm

Micromesh (HV2)
Amplification gap

100 pm Ancde Strips (V=0)

Charged
Particle

Fig. 1. A schematic view of MICROMEGAS: the 3 mm conver-
sion gap and the amplification gap separated by the micromesh
and the anode strip electrode.
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TI ADC
SFP Ethernet Module

XILINX FPGA
32 Charge Preamps

7
5
3
5

Power, Digitial Pad Connection
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Conclusions

o Achieving better than 1% total uncertainty for 23°Pu(n, f) is
difficult and requires analysis of many issues

@ The fissionTPC project has shown the potential to illuminate
a number of factors simultaneously

o Construction is largely completed; data taking and analysis are
now the focus.
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